ABSTRACT Objective: To investigate whether consulting a general practicioner (GP) in the 3 years after reporting knee pain is linked to better knee pain outcomes (reduced presence or severity of knee pain) at the end of the 3 year period. Methods: We undertook a population-based cohort study linking baseline (2000) and follow-up (2003) surveys to primary care medical records. The cohort comprised 1577 adults aged 50 and over registered at 3 general practices in North Staffordshire, UK, who reported knee pain in a baseline survey. The main outcome measures were selfreported prevalence of knee pain and severity of knee pain in the follow-up survey. The relationship between consultation and future knee pain status was adjusted for an individual's propensity to consult given related demographic and health-related factors. Results: In persons who consulted for knee pain, 91% reported knee pain at 3 years, compared with 73% of those who did not consult (adjusted odds ratio (OR) 2.25; 95% CI 1.56 to 3.26). Among persons reporting severe knee pain or disability at baseline (n = 669), those who consulted for knee pain were more likely to report severe knee pain or disability at 3 years than those who did not consult (82% v 65%, adjusted OR 1.93; 95% CI 1.27 to 2.93). Conclusions: Older adults with knee pain continue to have persistent problems regardless of whether they consult primary care or not. Further research is needed to identify more effective means of reducing the burden of knee pain in the community.
Musculoskeletal problems are a common reason for consultation to general practice in the UK with an estimated 20% of the adult population having a recorded consultation during the course of a year. 1 Osteoarthritis is the most frequent of these problems in the older population. Despite the wide availability of interventions such as analgesics, anti-inflammatory drugs and physiotherapy, it is not clear whether current care of osteoarthritis is improving the long-term outcome of the condition. Knee pain in older adults is usually attributed to osteoarthritis and is a common and a major source of disability. [2] [3] [4] [5] We have previously reported that nearly half of adults aged 50 and over living in the community reported having knee pain during the previous year, but only a third of these reported consulting their general practicioner (GP) for this problem during that time period. In persons who reported severe knee pain or limitations with physical function, half had no recorded primary care consultation for knee pain during a 3-year period. 6 Future consultation for knee pain among older people appears to be linked to chronicity of the problem and to previous use of health care services for knee problems. 7 However, the decision to consult healthcare for a problem is complex and may be influenced by many factors; not just the morbidity itself but factors that may predispose a person to consult about a problem (for example, gender, psychological status), or that encourage or prevent them from consulting (previous experience of health services or social circumstances). 8 Previous research has suggested decisions to consult a GP for knee pain are linked to perceptions of ageing, wear and tear, beliefs about treatments and their effectiveness and perceived seriousness of the condition. [9] [10] [11] [12] There may also be influences on the course of knee pain, 13 14 which may be related to the decision to consult, for example, on other joint pain or health problems.
What is not known is whether those who choose to consult their GP have different long-term outcomes to those who do not seek primary care. In particular, whether those who do not consult might benefit from seeking primary care, and if those who do consult appear to benefit. We have compared 3-year outcomes among consulters and non-consulters in order to evaluate whether health care is currently shifting the natural history of clinical osteoarthritis in an older population sample. We have used the method of propensity scoring to allow for the potential differences in risk of poor outcomes among those who do and do not consult,
METHODS
This was a population-based prospective cohort study linking self-reported data from baseline and 3-year follow-up postal surveys to primary care medical records. The study was approved by the North Staffordshire Local Research Ethics Committee.
The surveys
The baseline survey in April 2000 was mailed to all people aged 50 and over (n = 8995) registered at three general practices in the Keele GP Research Partnership in North Staffordshire, UK. 6 15 In the UK most people are registered with a general practice regardless of whether they use the service or not. Participants were asked for consent to link survey responses with their medical records of consultations. The follow-up survey took place 3 years later.
Both surveys included demographic questions, the Knee Pain Screening Tool (KNEST), 6 15 the Short Form-36 (SF36), 16 the Hospital Anxiety and Depression Scale (HADS) 17 and the Western Ontario and McMaster Universities Osteoarthritis
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Index (WOMAC). 18 A further question asked subjects whether they consented to viewing of their medical records.
The KNEST contains a question asking respondents to report whether they have had pain in or around the knee within the past 12 months. Subjects responding positively continued to answer further questions about the laterality (one or both knees) and chronicity of their knee pain, their use of GP and non-GP services for knee pain in the previous 12 months, and they also completed the WOMAC. The WOMAC has 24 questions covering knee-related pain, stiffness and physical function over the previous 48 h. Respondents were defined as having severe pain or physical function difficulty if they reported ''severe'' or ''extreme'' on at least one item on the pain or physical function scales. Subjects who did not report any severe or extreme problem and answered at least 4 out of 5 pain items and 14 of the 17 physical function items were rated non-severe. 19 The medical record linkage
The participating practices undergo a cycle of assessment, feedback and training in their use and quality of computerised coding of the morbidity of their patients. 20 Clinicians use Read Codes to record morbidity information from consultations. Read Codes are a commonly used morbidity coding system in the UK and form a hierarchy of diagnostic and process of care codes. 21 GPs can also add textual information about a consultation (''consultation text'') alongside the code.
Knee consultations among survey participants were identified from the medical records using knee-related Read Codes and through a search of the consultation texts by two researchers independently. Knee-related Read Codes were determined following classification by four GPs. The time period covered was the 3-year period from return of baseline questionnaire to return of the follow-up questionnaire. Our previous work has suggested there is no influence of completing a knee pain questionnaire on consulting for knee pain. 22 A further search of the medical records was performed for all musculoskeletal consultations (defined as a Read Code under chapter N, ''Musculoskeletal and Connective Tissue Diseases'', of the Read Code hierarchy) 21 during that same time period.
Statistical analysis
Only persons who reported knee pain at baseline were included in the analysis. The outcome was reporting of knee pain at follow-up. Comparing the effectiveness of care in prospective observational studies is difficult due to the non-randomised nature of the groups (defined here by recorded consultation for knee pain during the 3-year period) and the likelihood that there will be baseline differences between the groups prior to consultation. It is important, therefore, to take into account the possible confounding effects of such differences on the association of consultation with long-term outcome of knee pain as precisely as possible. This might be performed using logistic regression, which adjusts for each potential confounder (covariate). The method of propensity scores is an attractive alternative because it avoids the issue of building a parsimonious model with the covariates. 23 Instead, it is based on using all the potential baseline confounders to determine a single propensity score for each responder. This score reflects the likelihood (or propensity) of a responder seeking primary care for knee pain given their baseline covariate characteristics. This propensity score can then be adjusted for in the final analysis assessing the effect of consultation on outcome. The details of the propensity score approach are given in the Appendix. Essentially, all responders are placed into one of five groups based on their score relating to their propensity to consult. There should be no difference on baseline characteristics between those who consult and those who do not within each propensity score group. The covariates examined here are listed in table 1 and included those related to the knee problem (including prior use of health care, severity and chronicity), general health status (including comorbidity) and demographic factors. These covariates were based on those previously associated with severity of knee pain in cross-sectional analyses, 19 or which were significant predictors of consultation 7 based on the Anderson-Newman model 8 that suggests predisposing, enabling and need factors as determinants of healthcare use.
For the first analysis, those who responded to the follow-up survey, had reported knee pain at baseline and had consented to medical record review were dichotomised based on whether they had a record of a knee consultation between baseline and 3-year follow-up. Logistic regression was then used to assess the association of consultation status with knee pain at follow-up, adjusting solely for the propensity to consult. Knee pain at follow-up was the dependent variable with consultation status and propensity score group as the explanatory variables.
In order to explore whether the closeness in time of the consultation to the baseline or follow-up survey date affects outcome, we then further dichotomised consulters in two ways. First, we split consulters into ''early'' consulters (those who consulted for the first time after the baseline survey within a year of this baseline survey) and ''late'' consulters (the remainder) and assessed association with knee pain at followup. Second, we split consulters into those who had their final consultation between the surveys within a year of the follow-up survey (to match the recall period for knee pain) and those who had their final consultation more than a year before follow-up. These analyses were repeated on the subgroup of respondents who reported severe (based on the WOMAC) knee pain at baseline, with the outcome being severity of knee pain at follow-up.
Finally, the effect of consulting for any (knee or non-knee related) musculoskeletal consultation on future knee pain status was assessed by dichotomising subjects into consultation status based on any musculoskeletal problem (rather than just knee problems) and analysed using the same process.
Statistical analysis was performed using SPSS V 14.0 for Windows (SPSS Inc., Chicago, Illinois, USA).
RESULTS Response
A total of 6792 persons responded to the baseline survey (adjusted response 77%), of whom 5784 were alive and still registered at the practices at the time of the follow-up survey. Of these 5784, 2592 had reported knee pain in the baseline survey and 1577 (61%) of these responded to the follow-up survey, answered the knee pain question and consented to medical record review.
Response to the baseline survey was higher in females (79%) than males (75%, p,0.001) and responders were slightly older than non-responders (mean difference 1.5 years, 95% CI 1.0 to 2.0). Among persons reporting knee pain in the baseline survey, those who responded to the follow-up survey and consented to medical record review were slightly younger (mean difference 1.2 years, 95% CI 0.5 to 2.0), more likely to have chronic knee pain at baseline (55% v 50%, p = 0.02), but less likely to have severe knee pain at baseline (45% v 50%, p = 0.01). There were no baseline differences by gender, body mass index, history of knee injury, laterality of knee pain, or in self-reported consultation or use of other services for knee pain prior to baseline. Table 2 compares baseline characteristics of the 1577 subjects who form the cohort for this analysis with all subjects who reported knee pain at baseline.
Persistence of knee pain
A total of 507 respondents (32%) had a recorded knee consultation between baseline and follow-up. In all, 1237 Table 3 details the covariates that were individually related to knee pain status at follow-up and were included in the propensity score modelling. Following the propensity score modelling, consulting for knee pain had a reduced, but still significantly increased association with reporting of knee pain at follow-up (OR 2.25; 95% CI 1.56 to 3.26).
A total of 234 (46%) of all consulters consulted within a year of the baseline survey. There was no difference in likelihood of reporting knee pain at follow-up between those who first consulted within a year of the baseline survey and those who consulted first more than a year afterwards (unadjusted odds ratio (OR) 0.70; 95% CI 0.38 to 1.28). In all, 229 (45%) of all consulters had their last consultation within 1 year of the follow-up survey, and they were at a significantly increased risk of reporting knee pain at follow-up compared with consulters whose last consultation was more than 1 year before the followup survey (unadjusted OR 3.26; 95% CI 1.58 to 6.72). However, those whose last consultation was more than a year before the follow-up survey were still more likely to report knee pain at follow-up than non-consulters (unadjusted OR 2.55; 95% CI 1.75 to 3.71).
Severity of knee pain
In total, 689 persons had severe knee pain at baseline and 669 of these could be classified in terms of severity of knee pain at follow-up. A total of 297 (44%) consulted primary care between baseline and follow-up. Of the 669 respondents, 487 (72.8%; 95% CI 69.3% to 76.0%) reported severe pain at follow-up. Of those who consulted, 82% reported severe knee pain at followup compared to 65% of those who did not consult (unadjusted OR 2.44; 95% CI 1.70 to 3.52). Table 4 lists covariates individually associated with presence of severe knee pain or physical function at follow-up and hence included in the propensity score modelling. The propensity score adjusted OR for association of consultation status with severe knee pain at follow-up was 1.93 (95% CI 1.27 to 2.93).
A total of 151 (51%) of persons who reported severe knee pain at baseline and consulted, did so first within a year of the baseline survey. Those who first consulted within a year of baseline were no more likely to report severe knee pain at 3 years than those who consulted first more than a year after the baseline survey (unadjusted OR 1.20; 95% CI 0.66 to 2.17). In all, 136 (46%) of all consulters had their last consultation within 1 year of the follow-up survey. There was an increased but non-significant likelihood of reporting severe knee pain at follow-up in those who last consulted within a year of the follow-up survey compared to those who consulted last more than a year beforehand (unadjusted OR 1.65; 95% CI 0.89 to 3.05).
Consulting for any musculoskeletal consultation
A total of 1045 (66%) persons with knee pain at baseline consulted either for a knee problem or for another musculoskeletal consultation during the 3-year period. In those with severe knee pain at baseline, 79% consulted for knee pain or another musculoskeletal problem. Consulting with any musculoskeletal problem did not significantly increase the likelihood of reporting knee pain (adjusted OR 1.31; 95% CI 0.92 to 1.87, table 5) at 3-year follow-up. However, there was an increased likelihood of reporting severe knee pain (adjusted OR 2.06; 95% CI 1.15 to 3.69, table 6) at 3-year follow-up compared to persons who did not consult for any musculoskeletal problem.
DISCUSSION
This study has assessed the effect of consultation in primary care for knee pain on long-term reporting of knee pain. Those who consulted primary care appeared more likely to have continuing persistence of knee pain, and persistence of severe knee pain. A half of respondents reporting knee pain at *Unadjusted; {adjusted for potential confounders using propensity score modelling. OR, odds ratio.
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baseline who did not consult for knee pain during the 3-year period did consult for another musculoskeletal problem. However, those who did not consult for any musculoskeletal problem were no more likely to have persistent knee pain than those who had consulted for a musculoskeletal problem. Further, those who did not consult for a musculoskeletal problem were at a decreased risk of persistent severe knee pain at 3-year follow-up. Non-consulters may have been seeking help elsewhere (for example, physiotherapy, acupuncture). However, we have previously identified low use of other services or private services in this population. 6 In those who did not consult, 75% continued to have knee pain at 3 years, and two-thirds with severe knee pain at baseline reported severe knee pain at 3 years. Despite the levels of persistence found, our results suggest certain sections of older adults are effectively self-managing without need for recourse to healthcare professionals. An area of future research would be to identify the specific ways in which this group are successfully self-managing.
Although we specifically examined severity of knee pain, it is possible that those who consulted for knee pain had greater problems with their knee than we were able to identify. However, the conclusion remains that the problem does not seem to have been resolved by consulting primary care. We have not examined the content of the consultation, nor the management of knee pain in respondents who consulted for their knee pain. Guidelines for management of knee osteoarthritis and knee pain do exist. 25 26 However, it is not known how closely current primary care management of knee pain follows these guidelines.
This was a large prospective cohort study of older adults living in the community. As with all longitudinal observational studies, there was some attrition but this was not linked to selfreported consultation. The associations found here are unlikely to be removed by a reduced loss to follow-up.
The practices are part of the Keele GP Research Partnership and, as such, have high levels of quality of morbidity coding. We have previously shown disparity between self-reported and recorded consultation for knee pain. 27 This is partly due to GPs sometimes recording knee pain in the free text of a consultation rather than coding it specifically, particularly if substantial comorbidity exists, or because they are coding knee pain as part of a widespread pain syndrome such as multiple arthralgia or generalised osteoarthritis. It may be that GPs are more likely to code knee pain if it is a major problem, again suggesting that the poorer outcome of those recorded as having consulted may be due to some unmeasured marker of severity. GPs may also be less likely to record consultations for chronic conditions that are often consulted for. However, it is unlikely that someone consulting several times for knee pain would not get at least one record of it during our exposure time period of 3 years. In any case, we also searched the consultation text, and separately analysed musculoskeletal consultations.
The KNEST question enquires about knee pain in the previous 12 months, and therefore the last recorded consultation could have been after the last occurrence of pain. Indeed, there were some differences by time of consultation. Those who consulted last within the year prior to follow-up were more likely to report knee pain as having occurred in that year than those who last consulted more than a year previously. However, the latter group were still more likely to report knee pain in the previous year at the follow-up survey than non-consulters. Additionally, analysis of a body pain manikin in the follow-up survey showed 80% of those consulting in the year before follow-up had indicated knee pain in the previous month (compared to 70% of those consulting more than a year prior to the follow-up survey). Further, severity of knee pain is based on the past 48 h so this would not be an issue for the analysis of severity.
Clinical insight and statistical expertise are required when constructing an efficient propensity score model. Previous studies have demonstrated that those variables related to outcome should always be included in the propensity score model. 28 The propensity score modelling balanced baseline Extended report differences on potential confounders between consulting and non-consulting groups across the propensity score quintiles. The set of potential confounder variables included was large but there may be other important unobserved covariates. These may include, for example, proximity to the surgery and belief as to whether the GP is likely to help. Further, our definition of comorbidity (based on number of recorded Read Code chapters) does not reflect comorbidity occurring within the same chapter. However it does reflect the wide range of coexisting morbidities with which patients present in primary care. There has been little previous work on the association of GP consultation with long-term outcome of knee pain. One study showed more deterioration of knee symptoms over an approximately 7-year follow-up period in those who reported consulting their GP for their knee problem. 13 Our findings for knee pain reflect a similar pattern to that found in prospective studies of shoulder pain. Badcock et al 29 reported that among all participants with persistent shoulder-neck pain at 2 years, consulters were 1.5 times more likely to have shoulder related disability at follow-up than non-consulters. In a hospital-based study of knee and shoulder referrals, 30 referral was not associated with an improvement in pain or function at 1 year, and for shoulder problems referral was linked to worse outcomes.
Knee pain and severe knee pain are persistent problems for older adults, regardless of whether they consult primary care. Future research could beneficially identify means of more effectively reducing the burden of knee pain in the community.
For the outcomes of any knee pain and severe knee pain, checking of covariate balance revealed no significant main effects of consultation or the interaction between consultation and propensity score quintile at the 5% level (table 7), suggesting that propensity scores have been well estimated with regards to balancing covariates in the quintiles. This suggests that every non-consulter has a consulter who is comparable with regards to having a similar estimated probability of consulting.
In the instance of consultation for any musculoskeletal problem for the case of severe knee pain at follow-up, the check for covariate balance revealed some imbalances that were satisfactorily improved by incorporating three further variables (interaction of general practice and deprived area; interaction of pre-baseline knee consultation and widespread pain; squares of social function SF36 score and body pain SF36 score).
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